CLAIMS 



\1. A capacitor, comprising: 
a\first electrode selected from a group consisting of 
transition metals, conductive metal -oxides, alloys thereof, and 
combination^ thereof; 

a second\electrode; and 

a dielectric between said first and second electrodes. 



2. The capacrtor of claim 1, wherein the capacitor is 
selected from a group consisting of flat capacitors, crown 
capacitors, and post capVcitors. 

3. The capacitor of c\^am 1, wherein tlie transition metals 
are selected from a group consisting of Pt< // Rh, Ir, Ru, and Pd. 

4. The capacitor of claim l\ wherein the conductive metal- 
oxides are selected from a group consisting of IrO x/ RuO x , and RhO x 
and wherein x < 4 . 

5. The capacitor of claim 1, wherein\said first electrode 
has a non- smooth surface. 



6. The capacitor of claim 1, wherein the frrst electrode 
has a non- smooth surface and is selected from the grWip consisting 
of Pt, Rh, Ir, Ru, Pd, IrO x , RuO x/ and RhO x , wherein x \4. 
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7. The capacitor of claim 1, wherein said second electrode 
is selected from a group consisting of transition metals, 
conductive metal-oxides, conductive metal nitrides, WN, aluminum, 
TiN, TaN, p9lysilicon, and combinations thereof. 

8. The capacitor of claim 1, wherein said dielectric is 
formed from an insulating metal oxide. 

9. The capacitor of claim 8, wherein the insulating metal 
oxide includes a material selected from the group consisting of 
barium strontium titanate,\SrTi0 3 , Ta 2 0 5 , S^B^Ta/^, and Ba x Sr 1 _ x Ti0 3 
where 0 < x < 1. 



10. The capacitor of jfclai 
substrate assembly on whictf said 



further comprising a 
)acitor is formed. 



11. The capacitor of claim 1, wherein said second electrode 
includes a strap. 



12. A capacitor, comprising: 

a first electrode having a non- smooth surface and selected 
from a group consisting of transition metals, cono^ctive metal - 
oxides, alloys thereof, and combinations thereof; 

a second electrode; and 

a dielectric between said first and second electrodtes 
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The capacitor of claim 12, wherein at least one of said 
second \lectrode and said dielectric include a non- smooth surface. 

14. The capacitor of claim 12, wherein the non-smooth 
surface of sai^ first electrode has a hemispherical grain. 
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15. The capaoltor of claim 12, wherein the non-smooth 
surface of said firs\ electrode has an inverted hemispherical 
grain. 

16. The capacitor of \la/ni 12// wherein said first electrode 
has a hemispherical grain on /*jie surface and an inverted 
hemispherical grain on anothfer ^ur/face, 

17. The capacitor of clair^ i£\v\£h^re said first electrode 
has a hemispherical grain on an insid^v surf ace and an inverted 
hemispherical grain on an outside surfaces . 



18. The capacitor of claim 13, whereinVthe non-smooth 
surface of at least one of said second electrode and said 
dielectric has a hemispherical grain. 



19. The capacitor of claim 13, wherein the non-Nsmooth 
surface of at least one of said second electrode and sa\d 
dielectric has an inverted hemispherical grain. 
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t,0. The capacitor of claim 13, wherein at least one of said 
second Electrode and said dielectric has a hemispherical grain on 
one surfao^ and an inverted hemispherical grain on another 
surface . 

21. The cateacitor of claim 20, wherein at least one of said 
second electrode arid said dielectric has a hemispherical grain on 
an inside surface ano^ an inverted hemispherical grain on an 
outside surface. 



22. A capacitor, comprising: 
a substrate assembly;/ 



a first electrode on 



said 



>strate assembly and selected 



from a group consisting of transition metals, conductive metal- 
oxides , alloys thereof , anu^jcfombinas^ions thereof ; 
a second electrode; and 

a dielectric between said first arte second electrodes, 



23. The capacitor of claim 22, further comprising an 
interconnect recessed in said substrate assembly, and wherein said 
first electrode is formed on said interconnect. 



24. The capacitor of claim 22, further comprising a contact 
recessed in said substrate assembly, and wherein said\first 
electrode is formed on said contact . 
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A capacitor, comprising: 
a f\£rst substrate layer; 

a fir^t electrode on said first substrate layer and selected 
from a group Nconsisting of transition metals, conductive metal - 
oxides, alloys \hereof, and combinations thereof; 
a second electrode including a strap; 

a second substrate layer on said second electrode; and 
a dielectric betw\en said first and second electrodes. 
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26. The capacitor of 
layer includes an interconne< 
layer. . 



la#n 25,/ wherein said first substrate 
connected to said first electrode 



27. The capacitor of\ cl/kifKj25 J^fherein said first substrate 
layer includes a contact connected to sVLd first electrode layer. 

28. The capacitor of claim 25, whereirksaid second 
substrate layer includes an interconnect connected to said second 
electrode layer . 



29. The capacitor of claim 28, wherein said interconnect in 
said second substrate layer is connected to said strap. 



30. A device, comprising a capacitor including a first 
electrode selected from a group consisting of transition metals ^ 



- 19 - 



* 



conductive metal -oxides, alloys thereof, and combinations thereof; 
a second electrode; and a dielectric between said first and second 
electrodes . 

31. ^e device of claim 30, wherein said device is selected 
from a group Consisting of a memory device and a processor. 

32. A system^ comprising: 

a first device \ncluding a capacitor including a first 




electrode selected fro; 

conductive metal -oxides, 

a second electrode; and a d 

electrodes; 

a second device; and 
a bus . connected to b 

device . 



<5tjsisting of transition metals, 
eof , and combinations thereof; 
between said first and second 



said^ second 



33. The system of claim 32, whereinX^aid system is a 
computer system. 



34. The system of claim 32, wherein said fisrst device is a 
memory device and said second device is a memory devJ.ce. 



35. A capacitor, comprising: 
a substrate assembly; 

an interconnect recessed in said substrate assembly; 
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first electrode formed on said interconnect and selected 
from a gVoup consisting of transition metals, conductive metal- 
oxides, alloys thereof, and combinations thereof; 
a secondXelectrode ; and 

a dielectrics between said first and second electrodes. 

36. A capacitor\ comprising^ 
a first substrate layer; 

an interconnect recessed/ in said first substrate layer ; 

a first electrode on s^i^iiroerconnect and selected from a 
group consisting of transit/ion nM:als, conductive metal -oxides, 
alloys thereof, and combination^ tn^reof^ 

a second electrode; 

a second substrate layer on said second electrode; and 
a dielectric between said first and sfecond electrodes. 



37. The capacitor of claim 36, wherein sai^d first electrode 
has a non- smooth surface. 



vy 

f 38. A 



fiethod of forming a capacitor including: 
forming a first electrode selected from a group consisting of 
transition metals, conductive metal-oxides, alloys thereof, and 
combinations thereof ; 

forcing a second electrode; and 

f orfiE^nq^a^ dielectric between said first and second 
electrodes . 
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39. The method of claim 38, wherein forming the first 
electrode includes performing chemical vapor deposition. 

40. The method of claim 38, wherein farming the first 
electrode includes planarization after performing chemical vapor 
deposition. 




41. The method of claim^e, wherein forming the first 
electrode from transition metals includes forming the first 
electrode from a group cos^l sting of Pt, Rh, Ir, Ru, and Pd. 



42. The method xslaim 38, wherein forming the first 
electrode from a conductive metal-oxide includes forming the first 
electrode from a ^group consisting of IrO x , RuO x and RhO x and 
wherein x < 4 



43. The method of claim 38, wherein forming the first 
electrode deludes forming the first electrode selected from the 

/. 

group consisting of Pt, Rh, Ir, Ru, Pd, IrO x , RuO x , RhO x , wherein 
x < 4, alloys thereof, and combinations thereof. 



L4. The method of claim 38, wherein forming the first 
eleaftrode includes forming the first electrode having a non- smooth 
surface . 
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45. The method of claim 38, wherein foxing the second, 
electrode includes forming the second electrode from a group 
consisting of transition metals, conductive metal -oxides , 
aluminum, TiN, TaN, polysilicon, Jn, and WN. 




46. The method of clajtfn 38, wherein forming the second 
electrode includes formiqg the second electrode by chemical vapor 
deposition. 
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47. The method of claim 38, wherein forming the dielectric 
includes formed/the dielectric from an insulating metal oxide. 

48. T^ie method of claim 47, wherein forming the dielectric 
includes forming a material selected from the group consisting of 
barium strontium titanate, Ta 2 O s/ SrTi0 3 , Sr w Bi x Ta y O z , and Ba x Sr 1 . x Ti0 3 
where i) < x < 1 , 



substratie be#&: 



method of claim 38, further comprising forming a 
re forming the first electrode. 




50. The methpeTof claim 38, wherein forming the second 
electrode indoles forming a strap. 

51. The rrbthod of claim 37, wherein forming the first 
electrode includes : 

forming a la^rer of hemispherical grain polysilicon; and 
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forming the first electrode on the hemispherical grain 
polysilicor 
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52. / A method of forming a capacitor, comprising: 
foiyning a layer of hemispherical grain polysilicon; 

ing the first electrode on the hemispherical grain 
polysi/Licon selected from a group consisting of transition metals, 
condijctive metal-oxides, alloys thereof, and combinations thereof; 
fornrfng)a second electrode; and 

fotming a/ dielectric between said first and second 
ele ctrodes , 




53. The method of claim 52, further comprising planarizing 
after forming the first electrode v 

54. The method of claim 52, wherein planarizing includes 
performing mechanical abrasion. 

55. The metbod of claim 54, wherein performing mechanical 
abrasion includes performing chemical mechanical planarization. 



56. T?he method of claim 52, further comprising removing the 
hemispherical grain polysilicon. 



57. yrhe^nethod of claim 52, further comprising forming a 



substrat^^aJ^embiLy before forming a first electrode. 



- 24 - 



58. ^ method, comprising: 
formiig a substrate assembly; 

formihg a layer of hemispherical grain poiysiiicon on the 
substrate /assembly; 

forming the first electrode on the hemispherical grain 
polysilidon selected from a group consisting of transition metals, 
conductive metal -oxides, alloys thereof, and combinations thereof; 
forping a second electrode; 

foi/ming aj dielectric between said first and second 
electrodes ; 



repoving a portion of the substrate assembly; and 
removing the hemispherical grain poiysiiicon. 



59. The method of claim 58, further comprising forming an 
interconnect recessed in the substrate assembly, and wherein 
forming the first electrode includes forming the first electrode 
in the interconnect recessed the substrate assembly. 



60. 



The method of ^laim 58, further comprising forming a 



contact in the substrate assembly, and wherein forming the first 

/ 

electrode includes forming the first electrode in the contact. 



61. A mettefod, comprising: 
forming a substrate assembly; 

formingf an interconnect recessed in the substrate assembly; 
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forming the first electrode on the interconnect and selected 
from a group consisting of transition metals, conduc£d_ve metal - 
oxides, alloys thereof, and combinations thereof, 

forming a second electrode; 

forming a dielectric between said f irs^ and second 
electrodes; 

62. The method of claim 61, further comprising forming an 
interconnect recessed in the substrate assembly, and wherein 
forming the first electrode incluaes forming the first electrode 
in the interconnect recessed inr the substrate assembly. 



63. The method of claim 61, further comprising forming a 
contact in the substrate assembly, and wherein forming the first 
electrode includes formdrng the first electrode in the contact. 

64. A method, yCompri sing: 

/ 

forming a fi^rpt electrode having a non- smooth surface and 
selected from a group consisting of transition metals, conductive 
metal-oxides, alloys thereof, and combinations thereof; 

forming a second electrode; and 

forming' a dielectric between the first and second electrodes, 



65./ The method of claim 64, wherein forming the second 
electrode includes a forming the second electrode with a non- 
smoothf surface . 



66. The method of claim 64, wherein forming the dielectric 
includes a forming the dielectric with a njzfn- smooth surface, 

67. A method, comprising: 
forming a substrate assembly; 

forming a first electrode on/the substrate assembly and 
selected from a group consisting of transition metals, conductive 
metal-oxides, alloys thereof, /and combinations thereof; 

forming a second electrode; and 

forming a dielectric/between said first and second 
electrodes . 

68. The method /of claim 67, wherein forming the substrate 
assembly includes ; 

forming a fiisfet layer before forming the first electrode; and 
forming a second layer after forming the second electrode. 



dnc^i 



69. A method, comprising: 
forming /a first substrate layer; 



forming a first electrode on the first substrate layer and 
selected f/om a group consisting of transition metals, conductive 
metal-oxides, alloys thereof, and combinations thereof; 
foiling a second electrode including a strap; 

forming a second substrate layer on the second electrode; and 
forming a dielectric between said first and second 
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electrodes . 

70. The method of claim 69, wherein forming^ the dielectric 
is performed before forming the second electrode. 

71. The method of claim 69, wherein/f orming the first 
substrate layer includes forming an interconnect connected to the 
first electrode layer. 

72. The method of claim 69/ wherein forming the second 
substrate layer includes forming an interconnect connected to the 
second electrode layer. 

73. The method of ^laim 72, wherein forming the 
interconnect in the second substrate layer includes forming the 
interconnect connected to the strap. 



74. The metnod of claim 69, wherein forming the second 
substrate layer /includes forming a contact connected to the second 
electrode lay^r. 



75. /he method of claim 69, wherein forming the contact 
includes /forming the contact connected to the strap. 



A method of forming a device, comprising forming a 
capa/itor including forming a first electrode selected from a 
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group consisting of transition metals, conductive metal -oxides, 
alloys thereof, and combinations thereof; forming a/^econd 
electrode; and forming a dielectric between the yfirst and second 
electrodes . / 

11. The method of claim 76, wherein forming the device 
includes forming the device selected yfrom a group consisting of a 
memory device and a processor. / 

78. A method of forming af system, comprising: 
providing a first device^ including forming a capacitor 

including forming a first electrode selected from a group 
consisting of transition afetals, conductive metal-oxides, alloys 
thereof, and combination^ thereof; forming a second electrode; and 
forming a dielectric between the first and second electrodes; 
providing a second device; and 

providing a bufe connected to both the first device and the 
second device. / 

79. Theymethod of claim 78, wherein forming the system 
includes forming a computer system. 

80. /The method of claim 78, wherein forming the first 
device lyncludes forming a memory device and forming the second 
device/includes forming a memory device. 



